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single-celled organism such as paramecium, it in turn is obliged, with 
all its parts and its partners, to follow along a trail of events in time 
and space determined largely by the extrinsic overall dynamics of 
Paramecium caudatum. When it comes to brains, remember that the 
simpler electric, atomic, molecular, and cellular forces and laws, though 
still present and operating, have been superseded by the configura- 
tional forces of higher-level mechanisms. At the top, in the human 
brain, these include the powers of perception, cognition, reason, 
judgment, and the like, the operational, causal effects and forces of 
which are equally or more potent in brain dynamics than are the out- 
classed inner chemical forces. (Sperry 1964) 


The fact that these earlier explanations of macro-determination are not 
mentioned by Klee despite their direct relevance to his argument and to 
subsequent views he cites of Polanyi, Pattee, Paul Weiss, and Donald 
Campbell, and others leads one to wonder if Klee had been acquainted 
with their contents. 

The later illustration 1 used in 1969 of a wheel rolling downhill may 
be, as Klee interprets, only an analogy or metaphor in reference to con- 
sciousness, but in reference to macro-determinism it is a direct, simple, 
objective, physical example of macro-causation illustrating the universal 
principle of how the emergent properties of an entity as a whole exert 
downward causal control over the parts and the trajectories of the parts 
through space and time without interfering with the causal interactions of 
the subentities at their own lower levels. 

To help explain why a strict micro-determinism cannot fully account 
for the wheel example or for other emergent properties, | have repeatedly 
stressed the important causal role of the nonmaterial space-time, pattern, 
or form factors and suggested that it is helpful to view any entity as not 
just a collection of material parts but as a mass-energy-space-time man- 
ifold built of space-time components as well as of matter. The emergent 
properties of the entirety and the laws for its causal interactions are de- 
termined by the spacing and timing of the parts as well as by the prop- 
erties of the parts themselves. The very essence of evolutionary progress 
is in the new timing and the new spacing of the parts. Klee, however, 
largely ignores these critical spacing and timing factors in the traditional 
fashion of materialist philosophy: “a biological system is undoubtedly 
composed entirely of matter as are neurobiological systems” (p. 46). 

Indirect allusion to the spatio-temporal determinants in the phrase “re- 
lational structures” is less helpful than misleading in so far as it implies 
that the spatial and temporal relations of the parts to cach other in any 
newly emerged system are determined strictly by the properties of the 
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